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An overview is first given of Erik Lindahl’s works during the 1920s: Aims of
Monetary Policy, “The Place of Capital in the Theory of Price”, “On the Relationship
between the Quantity of Money and the Price Level” and Means of Monetary Policy.
After that the origin of ideas and Lindahl's analytical contributions to monetary
analysis during the 1920s is discussed from the following perspectives: the
formulation of a norm for monetary policy, type of equilibrium analysis, fundamental
equations and microeconomic foundations, capital theory and intertemporal analysis,
assumptions about the monetary system, the stability problem and the uniqueness of
the price level.
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Erik Lindahl might nowadays be most well-known for the Lindahl solution in public
finance analysis, originally to be found in his dissertation Die Gerechtigkeit der
Bestuerung from 1919. It has not always been that way. In his obituary over Lindahl,
Ohlin (1960, 4) wrote, “His dissertation has since long been considered a bit obsolete
[...]” but stressed the importance of Lindahl’s monetary studies.
1
Lindahl was a leading figure in the group that later was called the Stockholm School,
compare Ohlin (1937a and 1937b) and Hansson (1982). One of the reasons for
Lindahl’s importance was that he carried on the tradition from Knut Wicksell. His
work formed a major link between Wicksell and younger Swedish economists.
2
Wicksell heavily influenced Lindahl’s early scientific work. Lindahl’s dissertation of
1919 was based on Wicksell’s analysis in Finanztheoretische Untersuchungen.
Wicksell was also the opponent appointed by the faculty when Lindahl defended his
                                                       
* Correspondence may be addressed to Professor Claes-Henric Siven, Department of Economics,
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1 Ohlin’s assessment was given in the midst of the Keynesian era. The renewed interest in policy norms
and expectations during the 1970s and 1980s makes Lindahl’s contributions even more interesting, see
Velupillai (1988), Leijonhufvud (1991) and Fregert (1993).
2 For discussions of Lindahl's life and work, see Herz (1959), Ohlin (1960), Svennilson (1960), Turvey
(1960), Lundberg (1980 [1995]), Steiger (1987a) and Petersson (1989). Yohe (1962) stresses Lindahl’s
central place in the Wicksellian tradition in Sweden.2
dissertation. Lindahl’s monetary work was moreover deeply influenced by Wicksell.
In the beginning the direct contact remained -- Wicksell had read and commented
upon the manuscript of Lindahl’s (1924 [1929]) first major monetary work and also
supported Lindahl when the latter applied for a professorship in Copenhagen (later to
be given to Bertil Ohlin). In Stockholm Lindahl and Wicksell had contact through the
Political Economy Club, see Henriksson (1991). Compare also the correspondence
between Lindahl’s works in monetary theory and policy, Ends of Monetary Policy and
Means of Monetary Policy, respectively, with the title of Wicksell’s inaugural lecture
from 1904, “Ends and Means in Economics”, Wicksell (1904).
Lindahl’s formulation of the ends of monetary policy was closer to Davidson’s
approach than to that of Wicksell. But Lindahl built his positive analysis on the
Wicksellian foundation. This concerns both microeconomics and the stress on
variations of interest rates as monetary measures.
Lindahl consequently built his theoretical work on the Wicksellian tradition. But his
development of the basic ideas was not only fruitful in itself. In addition it formed a
platform for further development by other Swedish economists. Uhr (1960), Chiodi
(1991) and Steiger (1987b) have discussed an important aspect of this influence. This
concerns Lindahl’s monetary theory as a starting point for Myrdal’s analysis of
monetary equilibrium. Myrdal started from Lindahl’s discussion of the concept of the
normal rate of interest. But the purpose of Lindahl’s discussion was rather to motivate
why he did not use the concept in his analysis. Furthermore, Lindahl’s application of
the temporary equilibrium method to monetary analysis influenced Hicks and via
Hicks theoretical developments during the 1970s and 1980s.
Landgren (1960) started from a Keynesian perspective
3 in his evaluation of Lindahl’s
monetary analysis. Landgren’s approach was rather one-sided. This created reactions
by Fernholm (1960), Lindahl (1960) and Steiger (1971).
                                                       
3 Two citations might exemplify Landgren’s use of Keynesian economics as a norm when evaluating
Lindahl’s works: “It is an essential property of a macroeconomic theory that it uses national income as
a variable.” (Landgren 1960, 126) and “That national income would be depressed by a too strong
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Petersson (1987 and 1991) focus on Lindahl’s theory, but the concern is Lindahl’s
development of the general dynamic theory from the middle and end of the 1930s and
its significance for the “late Stockholm School”. Yohe (1962) deals with Lindahl’s
works after 1939. In contrast, Fregert’s (1993) analysis of Lindahl’s norms for
monetary policy is more central for the present discussion, but Fregert’s objective was
not to discuss Lindahl’s monetary analysis. Hansson (1982), Myhrman (1991) and
Laidler (1999) are of more direct relevance for the present discussion, which deals
with Lindahl’s development of monetary theory during the 1920s. Laidler (1999)
discusses Lindahl’s role in the development of the Stockholm School. Myhrman
(1991) gives a short survey of the monetary economics of the Stockholm School.
Hansson (1982) contains an extensive discussion of Lindahl's development of the
method of temporary equilibrium as a background to his monetary theory.
The earlier discussion has thus partly focused on other aspects than Lindahl’s
development of monetary theory during the 1920s. This is the task of the present
paper: to discuss the analytical instruments used by Lindahl in his development of
monetary theory during the 1920s and to trace the origin of ideas concerning these
instruments.
4
I first give a general overview of Lindahl’s work during the 1920s. The main part of
the paper contains a discussion of Lindahl’s analytical contributions to monetary
analysis and of where he got the ideas for the theoretical development. This
discussion starts from the following perspectives: the formulation of a norm for
monetary policy, type of equilibrium analysis, fundamental equations and
microeconomic foundations, capital theory and intertemporal analysis, assumptions
about the monetary system, the stability problem and the uniqueness of the price
level. To put Lindahl’s contribution into perspective, the penultimate section contains
a comparison between the analyses of Lindahl and Hicks of money under temporary
equilibrium as well as a short reference to later developments. A summary and
conclusion ends the paper.
                                                       
4 I will not discuss Lindahl’s analysis of Wicksell’s criteria for monetary equilibrium. This is best done
in connection with Myrdal’s development of monetary equilibrium.4
1. Four works on monetary theory
The following discussion deals with four works on monetary theory and policy
published in 1924-30.
5
Ends of Monetary Policy
Penningpolitikens mål (Ends of Monetary Policy, hereafter Ends) was first printed in
a few copies in 1924 when Lindahl applied for a professorship in Copenhagen. It was
planned to be included in a work called Penningpolitikens mål och medel (Ends and
Means of Monetary Policy, hereafter Ends). It was reprinted
6 in 1929 parallely with
Penningpolitikens medel (Means of Monetary Policy, hereafter Means), but the works
were published as two separate books.
Lindahl motivated the choice of subject in the following way. Before World War I
there was not much room for monetary policy. The main concern was to follow the
rules of the gold standard. Now (1924) circumstances were different. According to
Lindahl, it was therefore important to fix the rules of a rational monetary policy. It is
somewhat paradoxical that the gold standard was reinstated in a number of countries
(Sweden included) at almost the same time as the publication of Ends. However,
Lindahl might have thought that even if the gold standard was reinstalled, this might
not imply that the old rules were followed. Wicksell (1922 [1986, 191-2]) had argued
that
[…] the old blind faith in the intrinsic invariability of the value of gold has
now finally taken a beating, from which it is not likely to recover very easily.
Indeed, both during and since the War the value of gold has submitted
unresisting as yielding wax to the developments in the means of credit, so that
one has every justification in saying that the present-day value of gold is quite
simply the value of the dollar […] So, if the metal gold is once more to
become a common standard of value, then it will be absolutely necessary […]
to establish rules capable of regulating the value of this standard itself and to
                                                       
5 Lindahl (1925) contains a discussion of the effects on the allocation of resources, integration of firms
et cetera of the existence of short term credit in a society. Even if the effects are related to lower cash
balances, the article is of only peripheral interest in the present context.5
confer upon it a stability which, if it is left to its own devices, it patently does
not possess.
Lindahl stressed the importance of a clear goal for monetary policy in order to
eliminate the need for the public to make guesses about the environment in which
they act. A first goal of monetary policy was “by a consequent focus on a certain goal
to guarantee the rule of law and confidence in economic life” (Lindahl 1924 [1929,
4]).
Lindahl’s second norm for monetary policy was to aim at “a minimum of deviations
between actual and intended outcomes of agreements in terms of money” (Lindahl
1924 [1929, 8]) when the economy is subject to disturbances. This second norm forms
the starting point for the discussion in the book.
The exact goal is of little importance according to Lindahl. A fully predicted slow
inflation or slow deflation would for example not imply any drawbacks. Unexpected
changes of productivity, especially permanent ones, should in contrast be parried by
changes of the general price level in the opposite direction.
7
Lindahl drew the conclusion that monetary policy must be conducted with firmness
and consistency. It must be predictable. This implies more stable expectations of
private agents, which in turn facilitates stabilization policy.
In Ends Lindahl thus stipulated a number of basic criteria (more fundamental than just
a constant value of money) and asked how monetary policy by price level changes
should react to different disturbances to best satisfy these criteria. Lindahl (1924
[1929]) did not discuss via which means the price level could be influenced.
However, he announced that he was going to discuss this in Means.
                                                                                                                                                              
6  A few amendments were added.
7 Lindahl started from productivity changes in the form of shifts of the production function so that the
marginal and average productivities of all (dated) factors of production of all firms change by the same
percentage.6
Ends is however not entirely concentrated on the goal problem but also contains some
theoretical discussion in connection with the analyses of Wicksell and Davidson. For
example, Lindahl (1924 [1929, 41-2]) observed that
[…] an unpredicted, permanent and proportional decrease of the productivity
of all factors of production. […] The [natural] rate of interest will be the same
as before, since it is determined by the ratio between saved and current
marginal productivities of land and labor. This ratio is not affected by a
proportional decrease of productivity.
The observation has bearing on Wicksell’s discussion of the effects of changes of the
natural rate of interest. Wicksell often wrongly attributed changes of the natural rate
of interest to changes of general productivity, see Siven (1997, 210-4 and 1998, 121-
2). Lindahl (1924 [1929, 5n]) also observed that the demand for real balances is
negatively influenced by a completely expected rate of inflation.
8 A close parallel to
this observation can be found in Brisman (1922, 1-2) and in Wicksell (1898a [1936,
119]). The discussion of chapter 3 of Ends furthermore contains observations on how
disturbances create adjustment processes and thus points forwards to the analysis of
Means.
The Place of Capital in the Theory of Price
“Prisbildningsproblemets uppläggning från kapitalteoretisk synpunkt” (The Place of
Capital in the Theory of Price) from 1929 is perhaps Lindahl’s most important work
in economic theory. It contains the first systematic development of intertemporal
microeconomic theory. It is true that Friedrich von Hayek’s “Das intertemporale
Gleichgewichtssystem der Preise und die Bewegungen des Geldwertes” from 1928
contains an earlier attempt to take the intertemporal perspective into consideration.
But Hayek offered a less systematic exposition merely pointing out the analogy
between interspacial and intertemporal pricing. In contrast to Lindahl’s paper it
offered no formal analysis of an intertemporal general equilibrium model. Moreover,
it was partly directed to another question, namely the alleged necessity of price level
                                                       
8 Lindahl’s observation constitutes the first component of the theory of the optimal quantity of money.
The second component is that real balances should be determined so that marginal social costs and
marginal social revenues of the quantity of money are equal, compare Friedman (1969).7
changes to uphold intertemporal equilibrium. It is also true that Fisher (1907 and
1930) develop intertemporal equilibrium analysis. But there is only one good so
intercommodity relations were not analyzed, compare also Milgate (1979, 3).
Lindahl’s paper also contains the first outline of temporary equilibrium theory.
Unfortunately, Lindahl’s name is neither mentioned in the two main surveys in the
area, Grandmont (1977 and 1987), nor in Grandmont’s (1983) summing up of
monetary theory. The reason for this is probably that monetary analysis based on the
temporary equilibrium method has been associated with Hicks’ Value and Capital.
Hicks’ work was published in 1939 with a second and slightly amended edition in
1946. It had a great impact on the education of graduate economics students during
the two first decades after World War II. However, Lindahl’s works were not referred
to in Value and Capital. But Hicks did refer to Lindahl in later works.
9
In this 50 pages long article Lindahl outlined an extension of the Walras-Cassel
general equilibrium model to cover several periods. In a series of sections he
proceeded from the special (general equilibrium under stationary conditions) via
intertemporal equilibrium to temporary equilibrium.
In all cases he assumed perfect competition and constant returns to scale in the
production of all goods. Firms were assumed to maximize profits, but their behavior
                                                       
9 Hicks (1965, 58) mentions that “The first of the (properly) dynamic methods which I shall consider
is that which was developed (very deliberately developed) by Erik Lindahl in 1929-30.” Hicks (1965,
58n) further mentions that “I have myself been responsible (in parts III and IV of Value and Capital)
for a ‘dynamic’ theory which claimed to be based on Lindahl’s work. I then supposed that I was
treading, quite closely, in Lindahl’s footsteps; he himself held that we were further apart. As will be
seen in what follows, I have become convinced, in the end, that he was right.”
Hicks (1985) chapter 7 is devoted to the temporary equilibrium method. It is a revision of chapter IV of
Hicks (1965). But the 1985 version gives more details about the influence of Lindahl on Hicks. Hicks
(1985, 62n) mentions that “I do not read English, so my knowledge of the writings to which I am
referring is limited. I did however make friends with Lindahl as early as 1933, and the substance of his
Penningspolitikensmedel (1930) -- to appear in 1939 as the second part of his Studies in the Theory of
Money and Capital -- was available to me from about the former date.” Hicks (1985, 67-8) further
gives the information that “I do not find it easy to proceed without some reference to the closely related
theory which I gave myself in Value and Capital (based, as it was, upon conversations which I had had
with Lindahl himself). The Value and Capital model is worked out in much greater detail than
Lindahl's; for the sake of that detail I allowed myself a number of restrictive assumptions [...]”.
In the preface to Lindahl (1939) the names of both John and Ursula Hicks are mentioned. It is evident
that Lindahl in preparing his translation into English profited from the discussions with the Hicks8
was not derived from the maximization postulate.
10 Their behavior equations were
instead written down directly. The same was the case for consumers.
For the stationary case Lindahl presented the following equations. The Supply of the n
original factors of production
11 and of the m goods were written as functions of all
factor and all goods prices, as well as the rate of interest. One of the m goods demand
equations is eliminated via Walras' law and the price of the first good (the numeraire)
is normalized to unity.
The technical coefficients (for each good there are n times τ  technical coefficients,
where τ   is equal to the maximum lag between dated inputs and final output) are
functions of the n factor prices and the rate of interest. Since the m aggregate
production functions are linearly homogeneous, the quantities demanded of the n
original factors of production are given by the technical coefficients and the
production quantities of the various goods.
The next subset of equations gives the n equilibrium conditions for the n original
factors of production. Since production functions are linearly homogeneous, the
supply functions for the m goods are perfectly elastic so that the quantity produced is
given by demand. The equilibrium conditions for the m goods markets are therefore
substituted for by the cost principle, that is the price for each good is equal to the
discounted cost of producing the good.
12
A final equation represents the quantity of circulating capital. Lindahl formulated it as
to determine the average time, T, between inputs and outputs. The trick was to
stipulate the same discounted cost in two situations: the first according to the actual
structure of dated inputs (flow inputs, point output), the second for the hypothetical
                                                                                                                                                              
couple. But nothing essentially new was added when translating Lindahl (1929a and 1930) into
English.
10 The equation system for the stationary case was actually a summary of the Walras-Cassel model of
general equlibrium but extended to take the Wicksell-Austrian time structure of production into
account. For this case is was consequently superfluous to derive the behavior equations. However,
compare Cassel’s argument against deriving demand functions from utility theory, see Magnusson
(1991, 126-27).
11 Since Lindahl stated from the Austrian theory of capital the time structure of production was not
represented by capital goods but instead by dated inputs of the original factors of production (land and
labor).9
case where all original factors of production lead output with T periods (point input,
point output).
The equations representing the cost principle and this last equation together imply that
consumption is equal to total income. Here total income includes both incomes from
original factors of production and interests.
Stationary equilibrium requires that all variables are constant over time. A shock
hitting the general equilibrium system is however generally not expected immediately
to result in a new stationary equilibrium. The analysis of stationary equilibrium
consequently does not give a complete description of the reactions of the economy. A
more general equilibrium concept, intertemporal equilibrium, is needed.
In intertemporal equilibrium endogenous variables generally obtain different values in
different periods. Lindahl stressed (like Hayek one year earlier) that intertemporal
equilibrium not only requires that the different markets in a certain period, but also
between different periods, be built together in an interdependent system. This means
that the agents plan their activities simultaneously for many periods ahead in time.
Their expectations are consistent with the solution of the system.
The equation system for intertemporal equilibrium is consequently in principle an
extension of the stationary system. The extensions are the following. Instead of a
price vector for the current period plus a rate of interest, the price vector now contains
the prices for each of the t+1 periods plus t interest rates. Lindahl let the price of
consumption good #1 equal unity in each period. He could alternatively have deleted
the interest rates and interpreted the prices in the periods after the initial period as
discounted prices.
The equation system is extended to cover all t+1 periods, so in principle there are t+1
more equations than in the stationary case. In addition there are equations determining
the saving of the households and how saving is reflected in changes of circulating
capital.
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Since Lindahl (1929a) did not analyze forward markets, present prices in the current
period and complete knowledge of prices of  future periods coordinate the actions of
all the agents. A comparison of Lindahl’s (1929a) equation systems describing
stationary and intertemporal equilibrium shows that the former equilibrium concept is
a special case of the latter. A stationary equilibrium is an intertemporal equilibrium,
but the converse does not necessarily hold.
 Lindahl stressed that no unexpected events are allowed (Lindahl did not analyze
contingent markets). Consequently, an even more general equilibrium concept is
needed.
In temporary equilibrium expectations of the agents are required to be consistent with
the solution of the system only for the current period. Since the agents plan for many
periods ahead, the actions during the current period are influenced by the expectations
of the future development. In a first version of the temporary equilibrium model,
Lindahl assumed that expectations (like in intertemporal equilibrium) are subjectively
certain. Moreover, they correspond to the true path of the exogenous and endogenous
variables for the hypothetical case that no unexpected disturbances occur. The
equation system for the intertemporal equilibrium model can thus be used for
analyzing this version of temporary equilibrium.
However, in contrast to intertemporal equilibrium, unpredictable exogenous
disturbances require plans to be redrawn in the beginning of each new period. All
changes take place at the point of transition from one period of time to another. As
discussed by Myrdal (1927) there will be (unexpected) capital gains or losses. In
contrast to income which is defined for a period, capital gains and losses are defined
for a point of time.
It is problematic to both assume subjectively certain expectations and recurrent
unpredicted exogenous disturbances. This may be the reason why Lindahl outlined an
alternative temporary equilibrium model where the agents no more have subjectively
certain expectations. Expectations for the development after the first period are
instead described by probability density functions, which may differ for different11
agents. As pointed out by Lindahl (1929a, 81) this general case is very difficult to
analyze.
The article also contains discussions of the two different approaches to the theory of
capital. The first possibility is to introduce capital by dating all inputs of primary
factors of production (circulating capital). There might thus not only be joint input of
different factors of production, but also of the same factor of production at different
dates. This is the Austrian approach used by inter alia Böhm-Bawerk and Wicksell.
The second possibility is the approach of Walras where the early inputs of primary
factors of productions are collected in explicitly noted capital goods (fixed capital).
These capital goods produce joint output over a number of periods.
13 In his formal
analysis Lindahl followed the first approach.
On the relationship between the quantity of money and the price level
“Om förhållandet mellan penningmängd och prisnivå” (On the relationship between
the quantity of money and the price level) from 1929 is a short article published in a
peripheral connection. The article contains a critical discussion of the quantity theory
of money. Here Lindahl discussed the problem of aggregation from the point of view
of different definitions of the volume of transactions, the quantity of money and the
price level (and thus indirectly the velocity of transactions). He furthermore discussed
the exogenity of the quantity of money. A main point (which reoccurs in Hansen
1955) is the impossibility to talk about the effects of changes of endogenous variables.
The article is important since Lindahl here motivates his critical attitude to the
quantity theory of money. There is no correspondence to Wicksell's positive attitude
in principle.
                                                       
13 Lindahl (1929a, 47) noted  that Walras did not take varying durability of investment goods into
consideration. This problem was analyzed in Åkerman (1923), but under quite restrictive assumptions
(in a review of Åkerman’s dissertation Wicksell (1923) had analyzed the same problem by using
calculus.). The problem to analyze production with fixed capital of varying durability within a general
equilibrium model still remained.12
Means of Monetary Policy
Penningpolitikens medel (Means of Monetary Policy) was printed
14 in 1930. In Ends
Lindahl had mainly abstained from discussing how to achieve the monetary goals.
Means was devoted to this very task. Here Lindahl formulated a verbal
macroeconomic model, which was used for analyzing the effects of different
disturbances, and how these effects could be eliminated using different monetary
instruments. One of Lindahl’s conclusions is that the monetary norm of a constant
price level of consumption goods (supplemented with the rule that the price level
varies inversely with productivity changes) not only satisfies his basic principles for
monetary policy as formulated in Ends. It also leads to the simplest design of
monetary policy (a minimum of interest rate changes). Means is the central source of
Lindahl’s theory of money. However, the three previous works give information
about the development of Lindahl’s thinking on monetary theory. Moreover, the
analysis in Means is based on these three works.
Chapter 1 of Means describes the basic version of Lindahl’s macroeconomic model.
The payments system is characterized by:
1.  Closed economy
2.  Fiat money (no gold standard)
3.  All bank loans are given by a single bank. This bank has also the right to create
legal tender.
4.  No cash holdings. Payments are effected via a giro system operated by the bank.
All deposits in the bank earn the same rate of interest.
Assumptions 2-4 imply the existence of a system of pure inside money.
15 In addition
to the bank there is a household and a business sector. The marginal and average
propensity to save is greater for entrepreneurs than for workers.
                                                       
14 A preliminary edition circulated already in 1929. The definitive edition of 1930 contains a few
corrections to chapters 2 and 3 and in addition a chapter on international issues. The main part of the
book was possibly written as early as 1927-28, see Hansen (1981, 261n). Steiger (1971, 175) gives the
information that Lindahl’s equilibrium equation for the aggregate consumption market was presented
verbally already in his lectures in the spring of 1925.
15 For definitions of inside and outside money and a discussion of the implications of different
monetary arrangements for the uniqueness and stability problems of the price level, see Patinkin (1965,
295-310) and Grandmont (1983). Compare also Gurley and Shaw (1960).13
The goods markets are divided into an aggregate consumption goods market and an
aggregate capital goods market. There is only one explicit equation, the equilibrium
condition for the aggregate consumption goods market:
(1) E(1-s) = PQ
Here E denotes aggregate incomes, s the average propensity to save, P the average
price level of consumption goods and Q the supply of consumption goods.
The concept of income, E, that Lindahl used in equation (1) is the yield on assets
owned by the private sector. Assets are widely defined (inter alia including human
capital)
16:
[...] can income of a certain individual during a certain time period be
calculated as interest on all assets owned by the individual, including the
capital value of his own labor.
                           Lindahl (1930, 21 [1939, 147])
This intertemporal concept of income is closely connected with the analysis of
Lindahl (1929a) and of Myrdal (1927). However, Lindahl stressed that the exact
definition of income is not important for the conclusions.
Like Wicksell (1906 [1935, 159-60]) Lindahl assumed that excess demand for goods
at the original price level would increase prices.
17 However, Lindahl stressed that
                                                       
16 Landgren (1960, 126) stressed the influence of Irving Fisher on Lindahl’s concept of income.
However, since Fisher’s (1906; 1907 and 1930) definition of (real) income coincides with consumption
is seems that the influence is more of an indirect nature. On the other hand, Fisher (1906, 184) stressed
that income and capital were analogous concepts and that “all capital yields income and that all income
flows from capital -- at least when the term “capital” is used in its broader sense, which includes human
beings." Moreover, Lindahl’s concept of capital (discounting of prospective income flows into capital)
seems to be influenced by Fisher, compare Lindahl (1929a, 42-3).
17 “The […] discussion is mainly based on the monetary doctrines which can be found in the works of
Knut Wicksell. Wicksell’s doctrine about the relationship between the loan rate of interest and the price
level starts from the view that changes of the price level as well as changes of relative prices should be
explained by the relationship between demand and supply of goods.” (Lindahl 1930, 121 [1939, 245])14
equation (1) cannot be used in isolation to analyze the effects on the price level of
different disturbances. The reason is that income, propensity to save and production
are endogenous variables and are simultaneously determined in a system of equations
where (1) constitutes but one of the equations:
A primary change [change of an exogenous variable] may immediately affect
one or several of the pricing variables [endogenous variables]. These primary
effects will then via the interdependence of pricing in different markets
secondarily influence other endogenous variables, which were not affected in
the first place.
                        Lindahl (1930, 15-16 [1939, 147])
In order to get a feeling of how the basic model functions, we will now discuss the
effects of a permanent decrease of the rate of interest. This case is analyzed in chapter
2 of Means. Assume that the bank lowers the loan rate of interest. Saving is assumed
to be relatively inelastic with respect to the rate of interest, compare Myhrman (1991)
for an explanation in terms of Lindahl’s intertemporal concept of income. The firms
will on the other hand partly react by increasing their stocks, partly by demanding
more capital goods. The former implies a temporary decrease of the supply of
consumer goods, the latter an increased demand for capital goods. For both reasons
consumer prices increase. Factors of production will be reallocated from the
consumption goods to the capital goods sector. Factor prices and capital goods prices
increase as well. This results in further increases of consumer goods prices and so on.
In the absence of any inertia all prices in the current period would increase without
limit, compare the assumption of pure inside money.
However, the development will not be explosive since wages are assumed to be sticky
(Means, 40).
18 This causes redistribution from workers with a low (average and
marginal) propensity to save to entrepreneurs with a high propensity to save.
                                                       
18 A parallell is Keynes’ (1930, 244) assumption of rigid factor prices. However, Keynes did not need
the assumption to get stability if the price level. Compare also the question of forced saving. For a
survey and application to Lindahl’s analysis, see Hansson (1986).15
The generation of expectations and the knowledge of the environment play a central
role in Lindahl’s monetary works. If the agents had full knowledge of the
development of the price level, there would be no role for monetary policy:
[If] the future was completely predicted [...] price level changes [...] would be
primarily given in the sense that the anticipations of the agents about the
future development of the price level to a certain extent makes this
development of the price level come true. All other factors of equation (1)
adjust to this anticipated development of the price level.
                           Lindahl (1930, 16 [1939, 147])
Monetary policy is thus not very interesting in intertemporal equilibrium. But even if
the agents do not perfectly predict the future, expectations still play an important role
for the development and thus for monetary policy:
In order for the price level to be constant another interest rate policy is
required if the public believes in a constant price level than if they believe in
an increasing or a decreasing price level.
                                    Lindahl (1930, 28)
In chapters 4 and 5 of Means Lindahl discussed the consequences of more general
assumptions than those of his basic model. He introduced a banking sector with
commercial banks and a central bank, interest rate differentiation, cash holding by
households, a metal standard and finally monetary problems of an open economy
under different exchange rate systems (including the gold standard). The less
restrictive assumptions produce a richer flora of conclusions, but they do not
fundamentally change the original results. One reason for this is that Lindahl did not
analyze the implications of the real balance effect or internal and external drain.
19
Both mechanisms had already been analyzed by Wicksell (1898a), so the idea was not
very far-fetched, see Laidler (1991) and Siven (1997).
                                                       
19 The role of the real balance effect in Lindahl’s monetary analysis has been discussed by Laidler
(1998) and by Trautwein (1998).16
Two of the four works discussed above are translated into English and published in
Lindahl (1939). Lindahl (1929a) is almost completely translated. However, Lindahl
has modified the notation in his equations. To some extent this has also affected the
text. Lindahl (1930) is only partly translated and new material marked by square
brackets has been added. Even if the condensed translation gives a fair representation
of the Swedish original, some relevant material has been condensed or deleted.
20 My
discussion therefore starts from the Swedish original and the citations are taken and
translated directly from this version. However, for the cases where translations of my
citations can be found in the 1939 edition, they have been specially marked.
2. The formulation of a norm for monetary policy
During the two last years of the First World War inflation in Sweden was up to 40
percent a year. In the beginning of the 1920s inflation was followed by deflation.
Consumer prices fell by 25 percent in 1921 and by 13 percent in 1922
21. The great
changes of the general price level were during the last war years accompanied by
severe supply problems and in 1917 even hunger riots. During the years of deflation
Sweden for a short time experienced heavy unemployment. In the beginning of 1922
unemployment among trade union members reached a maximum of 35 percent, see
Fregert (1994, 284).
Sweden was not alone to experience monetary problems. In some countries, notably
Germany, the first years of the 1920s were not marked by deflation but by
hyperinflation. The economic problems of the post-war years increased the wish to go
back to normal times, which inter alia meant a restitution of the gold standard.
Much of the monetary debate during the first post-war years concerned the question
of a possible restoration of the gold standard. This was the case in Sweden as well as
in many other European countries and in the USA. Keynes’ A Tract on Monetary
                                                       
20 The main example of the first is the treatment of monetary policy in an open economy. The main
example of the second case is  the discussion of  equilibrium unemployment and the stability of
unemployment equilibrium in the preliminary edition of 1929. For comments of the latter aspect, see
Hansen (1981, 261-63).
21 Statistics Sweden (1993, 16).17
Reform of 1923 was a contribution to this debate. In Sweden there was a lively debate
between Wicksell, Cassel, Heckscher and Silverstolpe about the pros and cons of
reverting to the gold standard.
22 Wicksell did not want a return to the gold standard
but a system of fiat money. This system should be combined with a rule for monetary
policy stipulating that the rate of interest should increase if prices went up and
decrease in the opposite case. Wicksell thought that this rule should not be beyond the
intellectual capacity of the bankers. The other Swedish economists thought that a
return to the gold standard would to some extent be a guarantee against the monetary
excesses during and after World War I. Their arguments, compare Östlind (1945, 327-
8),  were similar to that given in Keynes (1923, 135)
23:
[…] this is the only way of avoiding the dangers of a ‘managed’ currency. It is
natural, after what we have experienced, that prudent people should desiderate
a standard of value which is independent of finance ministers and state banks.
When Lindahl wrote Ends the monetary turbulence of the past years was in fresh
memory.  However, he did not discuss whether a restoration of the gold standard
would lead to better stability. As noted above, his  starting-point was that the return to
normal times would not mean a restoration of the classical rules of the gold
standard.
24 It was therefore necessary to discuss what rules should govern monetary
policy in the future.
Lindahl’s first goal of monetary policy, “by a consequent focus on a certain goal to
guarantee the rule of law and confidence in economic life” (Lindahl 1924 [1929, 4])
must be seen against the background of the turbulent years just passed. Lindahl’s
second rule of “a minimum of deviations between actual and intended outcomes of
agreements in terms of money” fits in the same scheme, or as Wicksell put it in the
preface to the 1922 German edition of Lectures:
                                                       
22 For a survey of the Swedish discussion, see Östlind (1945, 326-8). Compare also Bianovsky (1998).
23 Note that Keynes was not an advocate of the gold standard.
24 The reason why the self regulating mechanism of the gold standard had to be substituted for by a
system of managed money was that this system was already in effect after World War I and secondly
that a possible restitution of the gold standard would not mean the same system as before the Great
War. Wicksell thought that the fact that before the War gold circulated in the form of coins in England,18
With the present variability and uncertainty of all values, in other words, with
the present legal uncertainty, as everyone must recognize, the whole of
business life has been transformed into a pure game of chance. Hard work and
honest efforts do not longer serve. […] It has to be made clear from the start,
both to debtors and to creditors, that the debtor will not be compelled to pay
more or the creditor to accept less than the value of the sum agreed upon when
the contract was effectuated. Only then will trust be restored and will it be
possible to speak once more of healthy, and therefore successful business
activity.
(Wicksell 1922 [1986, 194])
Taken literary, Lindahl’s second rule implies not a constant price level but a
development of the price level that conforms to expectations of the general public and
to the publicly announced rule of monetary policy. As pointed out by Boianovsky
(1998, 224-5) Wicksell had stressed the importance of conformity between monetary
policy and the expectations of businessmen. Compare also Wicksell’s (1898a [1936,
3]) statement of the neutrality of a completely foreseen inflation:
Moreover, if a gradual rise in prices, in accordance with an approximately
known schedule, could be reckoned on with certainty, it would be taken into
account in all current business contracts; with the result that its supposed
beneficial influence would necessarily be reduced to a minimum. Those
people who prefer a continually upward moving to a stationary price level
forcibly remind one of those who purposely keep their watches a little fast so
as to be more certain of catching their trains. But to achieve their purpose they
must not be conscious or remain conscious of the fact that their watches are
fast; otherwise they become accustomed to take the extra few minutes into
account and so after all, in spite of their artfulness, arrive too late....
Boianovsky (1998, 266) also stressed that Lindahl’s discussion of policy rules and
publicly announced monetary policy can be traced to Wicksell’s influence. But in
                                                                                                                                                              
France and Germany was the reason why the price level then was rather stable. This circulation was no
more at hand after the war, compare Östlind (1945, 326).19
addition, which is not so easy to derive from Lindahl’s second rule for monetary
policy, Lindahl stipulated that the price level should vary inversely to productivity.
The reason for this rule is to minimize business fluctuations
25: “In this way business
fluctuations which are harmful for the economy as a whole are avoided […]” (Lindahl
1924 [1929, 45]). Moreover: “The regulation of the general price level in inverse
proportion to general productivity will consequently protect the firms from losses due
to decreases of productivity to the extent that a general depression is counteracted. If
productivity increases this norm for the value of money will correspondingly
eliminate the possibility for firms to make profits at the expense of lenders.“ (Lindahl
1924 [1929, 54]).
Fregert (1993, 130) has interpreted the rule as effectively eliminating the absence of
equity markets by monetary policy:
Lindahl’s preferred rule should shift systematic risk from the entrepreneurs to
the debt holders, effectively transforming debt into equity. If investment were
equity financed there would be no need to protect entrepreneurs against
unforeseen shocks since capitalists would bear the whole burden. In this way,
Lindahl assumes a market failure, the absence of an equity market. [...] By
transforming debts to contingent claims through the feedback from
productivity to prices, the government creates the missing equity market.
However, as stressed by Fregert, Lindah’s rule only eliminates systematic risks, not
particular productivity risks for individual firms.
26 Moreover, it is only if all loans are
transformed into equity that the interpretation is correct. But in this case there would
be another market failure, the absence of a loan market.
                                                       
25 Note the similarity with Wicksell’s (1908) thought that crises (but not the business cycle) could be
avoided by a monetary policy aiming at stabilizing the prize level. In Lindahl’s case of course the trick
was to stabilize the price level in relation to general productivity. Compare Boinovsky (1995).
26 Similar observations regarding the impossibility of protecting firms from risks related to fluctuations
of relative prices can be found in Wicksell (1908, 212) and Keynes (1923, 33). In addition to the
translation in Wicksell (1999, 36), a translation of the relevant passage of Wicksell (1908) can be found
in Boianovsky (1995, 398).20
Fregert (1993, 136) also argued that sticky wages would be another argument for
Lindahl’s rule of letting the price level vary in opposite proportion to productivity.
Textual evidence can be found in Lindahl (1924 [1929, 63]). The same argument was
given by Myrdal (1931, 241).
Lindahl’s analysis of the choice of norm for monetary policy was not only influenced
by  current monetary experiences and by the monetary debate in the beginning of the
1920s. It also built on a long discussion between Wicksell and Davidson. This debate
started the year after the publication of Prices and Interest. Wicksell thought that the
value of money should be stable. Davidson had the same opinion as Wicksell except
that the price level should vary in inverse proportion to general productivity.
Davidson’s discussion with Wicksell about monetary norms (constant price level or
something else) concerns a special aspect of stabilization policy. What should be
stabilized? Wicksell only pointed out the price level. Davidson first introduced a
distributional argument (1899), then an efficiency argument (1906). Davidson (1919,
233-35), Davidson (1922, 103-4) and Davidson (1923, 233) advanced a third
argument for his norm based on a Ricardian absolute cost theory. Davidson (1906,
467) contains an early statement in this direction. To a certain extent this means that
the discussion concerned several goals. But Davidson’s arguments converged in the
same rule for the development of the price level and therefore in one intermediate
goal.
27
Lindahl was also to some extent influenced by Hayek
28. Lindahl (1930, 11n) referred
to Hayek (1928). Furthermore Hayek (1929 [1933, 115n]) noted that his monetary
program was similar to that of Davidson, but complained that he was not able to read
Swedish. There is also a possible indirect link. The discussion of bimetallism in the
late 19th century concerned norms for monetary policy (rules of game and the
automatic functioning of different monetary systems). Whereas monometallists
tended to prefer a stable nominal wages level, bimetallists preferred a stable price
level, compare Walsh (1903), Mason (1982) and Selgin (1995). If the real rate of
                                                       
27 For a survey of the discussion between Wicksell and Davidson, see Hammarskjöld (1944 [1955])
and Siven (1998).21
interest were independent of the development of the price level it seems that the
factual difference between the two positions would be negligible. But as Fisher (1896:
54-76) had demonstrated, the nominal rate of interest did not fully adjust to variations
of the rate of inflation.
Both Davidson and Wicksell might have been influenced by this discussion. Wicksell
originally planned to write a book on the bimetallic question, compare Wicksell
(1898a [1936: xxiii]). It is interesting to note that Wicksell (1898b [1958, 69])
considered “that most modern economists, with the exception of a small group,
mainly bimetallists [who like Wicksell favored a stable price level], who in spite of
everything still adhere to the quantity theory, lack any real, logically worked out
theory of the value of money and its causes”.
In Davidson’s case I do not know of any direct connection. However, the influence of
Ricardo (according to Walsh (1903, 59-61) favoring money stable in wages) on
Davidson is evident.
29 
30 Moreover, both Lindahl (1924 [1929, 29n]) and Hayek (1928
[1984, 100n]) refer to Walsh’s (1903) survey
31 of the economic discussion concerning
different monetary systems.
3. Type of equilibrium analysis
Different types of equilibrium analysis are discussed in Lindahl (1929a). However,
already in Ends the interest was focused on situations where the agents do not have
complete knowledge of their environment (for example of the level of productivity
during the periods covered by a contract in terms of money). According to Lindahl,
this is the very reason why monetary policy is needed -- to decrease the volatility of
profits and thereby to decrease the amplityde of the business cycle. This uncertainty
cannot exist in stationary or intertemporal equilibrium, but it appears in temporary
                                                                                                                                                              
28 For a discussion of the development of Hayek’s views on the norm for monetary policy (and a
comparison with those of Keynes), see Selgin (1999).
29 For discussions of Davidson’s interest in Ricardo’s theories, see Thomas (1935), Heckscher (1951)
and Uhr (1975).
30 Compare also Davidson’s third argument for his norm mentioned above.
31 Walsh (1903) was highly regarded by both Hayek (1928 [1984, 100n]) and Schumpeter (1954,
1092).22
equilibrium. One can thus say that the problems studied by Lindahl in his monetary
works to a certain extent influenced the choice of type of equilibrium analysis.
Earlier Swedish economists started from stationary equilibrium or from some form of
equilibrium analysis, which was not specified in detail. Gustav Cassel’s uniformly
progressive economy (a verbal predecessor of the Harrod-Domar model of growth)
was naturally a generalization from stationary to steady state equilibrium, compare
Cassel (1918, 27-34), Magnusson (1991, 130-1) and Siven (1985). Moreover, in spite
of the fact that Wicksell meant stationary equilibrium when he used the term
equilibrium he analyzed more general equilibrium situations in his cumulative
process. In Wicksell (1898a [1936, chapter 9, section B]) Wicksell worked with
sequential clearing of the labor and the goods market within the period, compare
Siven (1997). In other parts of Interest and Prices (for example chapter 8) Wicksell
might have thought of simultaneous clearing of all markets within the period.
32
However, verbal precision was not very high and it was first with the systematic
discussion in Lindahl (1929a) that the correspondence between the different
equilibrium concepts was clarified.
For temporary equilibrium to exist the actions of the individuals only have to be
coordinated in the current period. If an economy in intertemporal equilibrium is hit by
a disturbance, it may take many periods before the agents have aquired the necessary
knowledge about the environment so that the perfect foresight, which is necessary for
intertemporal equilibrium, is reached again (if ever). During the transition there will
be temporary equilibrium in each period.
From Lindahl’s (1929a) formal analysis it is clear that intertemporal equilibrium is a
special case of temporary equilibrium. In comparison to the version of temporary
eqilibrium where all individuals have the same subjectively certain expectations for
the future development, intertemporal equilibrium in addition requires these
expectations to be intertemporally consistent. In the same way, other versions of
temporary equilibrium have intertemporal equilibrium as a special case. For exemple,
                                                       
32 Compare Bailey (1976, 67). Moreover, Hicks (1946, 252-3) described Wicksell’s cumulative process
from the point of view of temporary equilibrium with simultaneous clearing of all markets. The
solution implies “correct” relative prices but an indeterminate price level.23
this is the case for the second version of temporary equilibrium in Lindahl (1929a). If
we let all individuals have the same probabilistic expectations, let the probability
mass of these multivariate probability density distributions collapse in a single point
and finally let this point be the same for all individuals, the first version of temporary
equilibrium in Lindahl (1929a) is obtained as a special case of the second version.
The different versions of temporary equilibrium vary because of varying assumptions
about the expectation function. The conclusion that intertemporal equilibrium is a
special case of the second version of temporary equilibrium then follows immediately.
The transition from intertemporal to temporary equilibrium
33 is still compatible with
intertemporal planning from the part of individual agents, but they are now subject to
surprises so that expectations in a certain period about the future development will not
necessarily be fulfilled:
When analyzing a dynamic process we divide it into short time periods so that
exogenous variables as well as prices can be viewed as constant during each
time period. All changes are assumed to happen during the transition from one
period to another. The development of prices can then be represented as a
succession of pricing situations. We further assume, that the individuals during
each of these short periods have full knowledge of the current prices, and that
their supply and demand actions are determined by these prices, which
consequently are generated as a result of the actions mentioned above. Pricing
will then be characterized as equilibrium situations in the sense that there is
equilibrium between supply and demand during the period. Pricing can then
during each period be represented by a system of equations. [Footnote 1: In
contrast to the situation when the future is completely foreseen, the equation
systems for each of the periods cannot be integrated into a uniform system.
Due to actual disturbances, which were only predicted as risks and chances, a
new equation system must be constructed for each period.] The changes of the
individual prices and of the price level from one period to another depend on
the changes of exogenous variables. These events take place in the transition
                                                       
33 The latter term can be found in the English version from 1939, but not in the Swedish original from
1930. However, according to Hansson (1982, 68), Lindahl used the term in a letter to Ragnar Frisch of
October 23
rd, 1934.24
from one period to another. A change of the price level is consequently
connected with changes of the factors, which are included in the expression
E(1-s):Q.
                                   Lindahl (1930, 31-32 [1939, 158-59])
To sum up, there is a hierarchy of equilibrium concepts where stationary equilibrium
is a special case of intertemporal equilibrium, which in turn is a special case of
temporary equilibrium. This means inter alia that intertemporal equilibrium is a
temporary equilibrium. In temporary equilibrium the actions of all economic agents
are coordinated during the present period, but not necessarily during future periods.
Nevertheless, the agents plan for future periods and their actions during the present
period are influenced by their plans for the future, compare for example the
intertemporal interpretation of the income variable, E.
Why did Lindahl (1930) use temporary equilibrium, not a more restrictive equilibrium
concept, which would be easier to handle? Hansson (1982, 24-5) has suggested that
there is an analytical reason for working with temporary equilibrium in monetary
analysis:
It is important to notice that the analysis pursued within this method must be
in real terms; i.e. it is a barter economy, and no commodity may therefore
serve solely as a medium of exchange, because in the case of perfect foresight,
where the different plans are compatible but new contracts will actually be
signed over the whole sequence, there is no reason to hold a commodity in the
terminal period which has no direct utility as a medium of exchange, and since
no further exchange takes place it has no indirect utility either. In the case of
complete future markets, where the plans are reconciled before the process
starts, no new contracts are signed during the sequence. The process of
reconciliation by which the equilibrium is established is therefore, if it is
discussed at all, supposed to have a notional character, which means that no
deals are concluded before all the plans are consistent, and in such a process a
medium of exchange is superfluous. Hence, in both cases any good may serve25
as numeraire, which is just a convenience for expressing all the different
exchange rates in a common unit. However, several practitioners have
proceeded as if fiat money was included in intertemporal equilibrium or they
have made analogies to a money economy.
The first case (perfect foresight) according to Hansson’s argument presupposes a
finite horizon. However, even of Lindahl did not give a strict definition, it does seem
that he had an infinite horizon in mind:
We assume that the t:th [=last] period is so far away that circumstances after
this period is of no relevance for pricing during the periods under
investigation. The situation during these earlier periods of the dynamic process
would consequently not change if the economy entered stationary conditions
from period t and onwards.
Lindahl (1929a, 63 [1939, 322]).
Hansson’s second case (a complete set of forward markets) is not applicable to
Lindahl’s analysis since the latter did not analyze forward markets. However,
Hansson’s argument can equally well be applied to temporary equilibrium since
general equilibrium for the period under study might be created by a tâtonnement
process. In a tâtonnement process no transactions are actually carried out before the
price system clears all markets.
The existence of a monetary economy (a positive value of fiat money) was examined
during the 1970s and 1980s, compare Grandmont and Younes (1972), Grandmont
(1974) and Grandmont (1983). A major condition for a positive value of money in
temporary equilibrium is that the agents expect the value of money to be positive in
future periods as well. This assumption of expectations is formulated within a model
where money is assumed to fulfill the role of intertemporal transmission of purchasing
power. The existence of a positive value of fiat money under steady state -- a special
case of intertemporal equilibrium -- is discussed in Grandmont (1983), chapter 3. The
agents are assumed to have perfect foresight and the role of money is to transfer26
purchasing power between periods. The analysis of the functioning of money is thus
not focused on its role in the exchange process. Various types of monetary economies
are shown to exist, but there are also cases when the value of money is zero.
The conclusion is that it is not necessary to assume temporary instead of intertemporal
equilibrium to prove the existence of a monetary economy with fiat money. So this is
not the reason for Lindahl’s use of temporary equilibrium in his monetary analysis --
if he had had a presentiment of the results of this modern research. However, in the
absence of a motivation from Lindahl himself we can only suggest a likely
explanation. The main reason was probably relevance. Lindahl’s second norm for
monetary policy was to aim at “a minimum of deviations between actual and intended
outcomes of agreements in terms of money”. But an unbroken intertemporal
equilibrium does not leave room for unexpected events, compare the citation from
Lindahl (1930, 16 [1939, 147]) above.
In temporary equilibrium expectations of the agents are correct for the first period.
This is in contrast to intertemporal equilibrium where expectations are correct for all
periods up to the horizon. If we define rational expectations as consistent with the
model describing the economy, it is tempting to draw the following conclusion:
Expectations are rational under intertemporal equilibrium, but not under temporary
equilibrium. Lundberg (1930 [1995, 34]) argued in the same direction: “the
assumption that individuals’ expectations are ‘rational’, in the sense that they are
realized, is identical with Lindahl’s hypothesis that the future is wholly foreseen”.
However, the requirement of model-consistency for expectations to be rational might
also be fulfilled under temporary equilibrium. Lindahl’s alternative temporary
equilibrium model where the expectations for the development after the first period
are described by probability density functions is an example. The requirement is that
all agents have the same expectations and that the successive conditional probability
density functions describing their expectations and the development of the economy,
respectively, co-inside.
3435
                                                       
34 The original development of rational expectations theory of Muth (1961) and Lucas (1972) explicitly
referred to a stochastic economy. Compare further an early survey by Schiller (1978) where he notes
that correct expectations of the mean but not of the other moments of the probability density function is
usually assumed.27
4. Fundamental equations and microeconomic foundations
Several authors have noticed that there is a similarity between Keynes’ (1930)
fundamental equations and Lindahl’s (1930) equilibrium condition for the aggregate
consumption goods market. Landgren (1960, 127) considered Lindahl’s equation (1)
as an identity of the same type as used in exchange equation or as in Keynes’
Treatise. Hansson (1982, 53) noted that Lindahl’s formulation “is almost identical to
Keynes’ fundamental equations”.
The similarity between Lindahl’s and Keynes’ formulations is appearant at a quick
glance. Whereas Lindahl’s equation as already noted is formulated as E(1-s) = PQ,
Keynes’ first fundamental equation (the second fundamental equation gives an
analogous expression for investment goods) reads PR = E - S. So in both cases the
price of consumption goods times its quantity should be equal to consumption.
However, there is a big difference. Whereas Keynes’ formulation implies two
different ways of writing the (monetary) demand for consumption goods and
consequently constitutes an identity, Lindahl’s equation is an equlibrium condition for
the aggregate consumption goods market. This means that in Lindahl’s case Q
36
should be interpreted as supply of consumption goods whereas in Keynes’ case R
should be interpreted as demand for consumption goods. That Keynes fundamental
equations should be conceived of as identities have been noted by Keynes (1930, 138)
and Dimand (1986).
The distinction between Keynes’ identity and Lindahl’s equilibrium condition is
however blurred by the fact that Keynes introduced assumptions about the functional
dependence on the variables of the fundamental equations of the rate of interest and of
windfall profits. But Keynes did not develop this analysis on the basis of an explicit
microeconomic equation system. What about Lindahl?
                                                                                                                                                              
35 For a further discussion of rational expectations in connection with Lindahl, and of Irving Fishers
influence on Lindahl (and Myrdal) in this connection, see Laidler (1999, chapter 3).
36 See Lindahl (1930, 24 [1939, 156]).28
Lindahl (1930, 12) stated that his equation E(1-s) = PQ was derived from the first of
the microeconomic equations (referring to the first period) in Lindahl (1929a, 68).
37
This equation does not contain supply but demand for goods on its right hand side, so
it seems that the difference between Keynes’ identity and Lindahl’s formulation is not
so big after all.
However, Lindahl’s microeconomic equation is derived from other parts of the system
defining equlibrium on the factor markets, the cost principle and the determination of
saving. Now, remember that Lindahl’s assumption of constant returns to scale implies
that the quantity sold of a good is determined from the demand side (supply is
perfectly elastic). So the equilibrium conditions for each original factor market was
not matched by corresponding equilibrium conditions for the goods markets. These
equilibrium conditions were instead substituted for by the cost principle (one for each
market). So we can say that the supply side is involved in the macroeconomic
foundations of Lindahl’s macroeconomic equlibrium condition. But the supply side
only comes in indirectly, in a general equilibrium way.
5. Capital theory and intertemporal analysis
There are three main sources of inspiration for Lindahl’s work on capital theory and
intertemporal analysis.
38 The first was Wicksell’s (1893) formulation of the Austrian
theory of capital in terms of a small general equilibrium model with two goods and
two (original) factors of production. In a way this can be seen as a prototype for
Lindahl’s (1929a) model of stationary equilibrium.
Lindahl (1929a) started from Wicksell’s, that is the Austrian theory of capital. This
means that he conceived capital as earlier inputs of original factors of production. He
did not work with inputs in the form of capital goods. However, Lindahl (1924 [1929,
32n]) did not only refer to Wicksell but also to Åkerman (1923).
                                                       
37 Lindahl: (1939, 142) only gives a reference to the definition of saving in Lindahl (1939, 329).
38 Fisher (1907) might be added to the list given below. Landgren (1960, 126) and Laidler (1999,
chapter 3) stress the influence of Fisher. Lindahl (1929a, 42-3) contains several references to Fisher;
inter alia his concept of real capital.29
The second source of inspiration was Åkerman (1923), on which Wicksell (1923)
wrote an extensive and penetrating review. The dissertation and Wicksell’s review
(including a mathematical appendix on the optimal durability of capital goods)
introduced systematic analysis based on the Walrasian concept of capital in Sweden.
Lindahl’s (1930) macroeconomic theory includes an aggregate consumer goods and
an aggregate capital goods market. This indicates that Lindahl had deserted the
Austrian theory of capital, which was the starting point for Lindahl (1929a), for the
Walrasian approach where capital is analyzed in the form of capital goods, not as
dated inputs according to the Austrians and Wicksell. In other words, the object of
study is fixed, not circulating capital.
39
It is however possible that Lindahl himself did not see any contradiction between the
Austrian and the Walrasian point of view. Lindahl (1929a, 48-51 [1939, 296-301])
argued that the two points of view are essentially different ways of approaching the
same phenomenon.
However, the exact interpretation is of little importance. The reason is that Lindahl
pursued his macro analysis in a very intuitive way. He only derived one equation --
the equilibrium condition for the aggregate consumption goods market -- while the
effects via the other (implicit) macroeconomic relationships were not analyzed
formally.
                                                       
39 There is an additional possible reason for Lindahl’s separating of the aggregate goods market into an
aggregate consumption goods and an aggregate investment goods market, namely the influence from
Hawtrey, see Hansson (1982, 53-4) and Ohlin (1960). However, Hansson’s (1982, 54) conclusion that
“We have shown above that Ohlin’s suggestion of an influence from Hawtrey is in fact correct, since
there is a direct relation between the latter’s idea of opposing consumers’ outlay and consumer’s
income and Lindahl’s formulation in [Lindahl (1929b)]” seems to be somewhat too strongly
formulated. Lindahl (1929b, 10) criticized namely Hawtrey in the following way: “ ‘Consumers’
outlay’ during a certain period equals ‘consumers’ income’ minus the increase of ‘consumers’
balances’ during the same period, that is monetary balances that consumers keep in currency or in bank
accounts. Capital investments (in other form than bank accounts) must consequently also be included in
consumers’ outlays.” When comparing different versions of the equation of exchange Lindahl (1929b,
11) noted that “This equation differs from the previous [the Hawtrey equation] in that P4T4 denotes
consumers’ outlays for consumption purposes during a certain period. The part of monetary income
which is saved is thus not included.” The criticism (which was also noted by Hansson 1982, 48)
implies that Lindahl did not think that Hawtrey (1919) actually did separate demand for consumer
goods from demand for capital goods. However, Lindahl might still have got the idea of analyzing
equilibrium on the aggregate consumer goods market when studying Hawtrey (but not from Hawtrey).
It should be added that Lindahl’s (1929b) discussion (and the reference to Hawtrey) concerns the
equation of exchange, not an equilibrium condition for the aggregate consumption goods market.30
Gunnar Myrdal’s dissertation Prisbildningsproblemet och föränderligheten (Pricing
and Change) from 1927 was the third source of inspiration to Lindahl’s study of
intertemporal and temporary equilibrium. In this book Myrdal developed a theory of
the intertemporal planning of the firm. One of the arguments of the book was that
predicted future changes in the environment of the firm would affect present actions
40
-- compare the simultaneous equation system describing markets at different dates of
Lindahl’s intertemporal equilibrium. Lindahl had read the book in manuscript and his
advice had influenced its final design.
41 The book also contains an analysis of the
importance of uncertainty and the possibilities to insure against it. This in turn is of
importance for the need for monetary policy, compare the aim to diminish
macroeconomic uncertainty.
6. Assumptions about the monetary system
In his monetary works during the 1920s Lindahl made different assumptions about the
monetary system. In Lindahl (1929a) only relative prices are studied. But Lindahl
(1929a, 72) considers the possibility that one of the goods is numeraire and variations
of the level of prices can be studied in the restricted meaning that an index measure of
the relative price of the numeraire increases or decreases. The development of the rate
of interest then depends on which good has been chosen for unit of account. This
discussion is not explicit in the English version, compare Lindahl (1939, 336).
In Means the basic assumption is that means of payments consist of interest bearing
deposits in the bank. This is a system of pure inside money. Similarly to the case of
pure inside money in Wicksell’s cumulative process the price level is in neutral
equilibrium. This also means that:
[...] predicted price level changes have no economic significance, since they
do not influence relative prices of factors of production or consumption goods
or the volume and composition of production. A change of the price level,
                                                       
40 Lindahl (1929a, 73 [1939, 337]).
41 Lindahl also wrote a review of Myrdal’s dissertation, see Lindahl (1929c). Unfortunately the review
only contains a summary, not a critical discussion of the book.31
which is predicted in good time of all agents, can be taken into consideration
in all contracts.
                           Lindahl (1930, 16 [1939, 148])
Note that the assumption of pure inside money (used both by Wicksell and Lindahl)
implies the absence of a monetary base and thus that there is no anchor for the price
level. Here money is a financial asset the amount of which by definition is balanced
by debts so that abstracting from distributional effects the real balance effect will be
zero. The (initial) price level is determined by convention, which also is reflected by
the fact that it rests in an indifferent equilibrium.
However, Lindahl (1930, 11 [1939, 141-42]) referring to Hayek (1928 [1984])
thought that the very fact that several periods are taken into consideration makes
possible the determination if the development of the price level:
But if the theory is extended to cover dynamic situations, it must not only
explain relative prices during each period but price relationships between
different periods covered by the dynamic process as well. If we calculate an
average of these “intertemporal” price relationships, we obtain an expression
for the relative price level for different periods.
In a system of pure inside money there is no base for the quantity of money. The
classical quantity theory of money cannot be used for explaining the price level.
Therefore we cannot profitably supplement the equation system of Lindahl (1929a)
with an equation that determines the price level. But he also discussed the possibility
of outside money, one instant being the gold standard. According to Lindahl, even in
this case the quantity theory of money would be no good theory of the price level.
Lindahl (1930, 108-9) may be cited for a summary of Lindahl’s view:
In spite of cash holding it consequently still holds that the price level is
primarily determined by demand for and supply of consumption goods, and
that the central bank can influence the price level by influencing these factors
using methods indicated above. Firms and individuals adjust their cash32
holdings to the present price level. This means that the central bank does not
directly have to regulate cash holdings. The common statement that the central
bank influences the price level via a regulation of the quantity of money and
that changes of the quantity of money is a cause of price level changes is
therefore generally not true. Under the present assumptions the case will rather
be the reverse: price level changes precede changes of cash holdings, the
former cause the latter.
However, even if “the price level is primarily determined by demand for and supply
of consumption goods”, demand and supply could still be functions of real balances,
compare Wicksell (1898a [1936, 39-40]). So the different monetary arrangements
(cases of mixed inside-outside money) discussed by Lindahl could make a difference
for the determination of the price level.
7. The stability problem and the uniqueness of the price level
The consequence of Lindahl’s basic assumption -- pure inside money -- is that an
increased price level (at constant relative prices) does not guarantee a new
equilibrium. Wicksell (1898a) analyzed an analogous problem. In his “systematic
analysis” of chapter 9 section B he assumed that different markets are equilibrated
sequentially during the period so that first the factor markets and after that the goods
markets are equilibrated. Since the expected price level of the current period is given
by the price level of the previous period, factor price increases in connection with
increased productivity make projected profits return to zero. In the next step the price
level will increase as much as factor prices. Factor markets are first equilibrated and
then goods markets. All this happens within the current period.
If instead of a sequence of partial equilibria, factor and goods markets are equilibrated
simultaneously in the beginning of the current period, price expectations based on the
price level of the previous period can no longer guarantee a finite price level. The
reason is that the price level will be known at the same time, as factor prices are
determined. In the case of pure inside money any price level might then be
established.33
A possibility to get a new equilibrium price level in the current period is that the
expectations about the price level in the next period are related to the price level of the
previous period. A strong increase of the price level of the current period will then be
related to a high expected real rate of interest (due to an expected fall of the price
level in the next period).
42 Lindahl (1930, 39-40n [1939, 171-72n]) discussed this as a
possibility:
The lower rate of interest consequently causes a price increase both for capital
goods and consumption goods, but this price increase does not continue
cumulatively, but for the case of capital goods reverts to a (small) price
decrease. [...] For this to be correct, we have to assume, that pricing of capital
goods [...] is based on an expectation that consumption goods prices for future
periods, when the capital goods mature into consumption goods, will be of the
same low level or of an even lower level as before the decrease of the interest
rate.
However, Lindahl choose to assume expectations about the next period to equal the
price level of the current period. Not surprisingly, this led him to draw the conclusion
that:
If there were no inertia in the interaction between pricing of capital and
consumption goods, the price increase would evidently be like a rolling
snowball.
                     Lindahl (1930,  40 [1939,  172])
A possible escape from this conclusion is in addition to assume outside money and
like Wicksell let the real balances of the banks or of the public to indirectly or directly
influence the aggregate demand for goods. Note that Lindahl unlike Wicksell (1898a
[1936, 39-40]) did not discuss the real balance effect but Lindahl on the other hand
                                                       
42 For a discussion of the intertemporal substitution effect (effect via the expected price level of the
next period and consequently the expected real rate of interest) and its connection with the real balance
effect, see Grandmont (1983).34
noted that a fully expected inflation can produce lower real balances, see Lindahl
1924 [1929, 5n]).
Instead Lindahl’s solution was to let some prices, mainly wage rates, be sticky. At
unchanged relative prices this means that increases of the price level are determined
by the price the inertia of which is the greatest. Alternatively, the stickiness of certain
prices influences relative prices. Lindahl started from the latter assumption. Sticky
wages in connection with an increase of the price level consequently lead to decreased
real wages and to increased real wages in the opposite case. Since Lindahl assumed
that the marginal propensity to save is higher for entrepreneurs than for workers, the
redistribution of incomes caused by the change of the price level will cause the price
increase to close the excess demand gap for consumption goods. Lindahl’s
assumption of sticky prices was not mainly motivated by realism but was, given his
other assumptions, an analytical necessity.
However, the assumption of sticky wage rates implies a complication. By definition,
under temporary equilibrium and given the expectations concerning the development
during future periods the price system solves the system of (notional) excess demand
functions for all markets for the current period. There is no need for the agents to have
correct expectations of future prices, so surprises may happen in between periods. But
the inertia of price movements might make the price system unable to solve the excess
demand functions for the current period. The assumption of differential inertia may
result in notional excess supply or excess demand in different markets. In the present
case we would expect classical unemployment in connection with a decreased general
price level. For discussions of classical and Keynesian unemployment, see Barro and
Grossman (1976, chapter 2) and Malinvaud (1977, chapters 1-2).
Moreover, Lindahl (1930) in several places discussed how the properties of the
system are effected by unemployment. But unemployment is not analyzed as an
integral part of the properties of the system; it is rather introduced as an ad hoc
assumption in order to discuss the effects of increased demand for goods on the price
level if there are free resources to begin with.
43
                                                       
43 Compare however the discussion of unemployment in the preliminary edition of 1929 and Hansen’s
(1981, 261-2) comments on that discussion.35
In sum, Lindahl (1930) did not analyze the possible imbalances caused by “wrong”
relative prices. Already in Ends (65) Lindahl suggested that the existence of rigid
prices might influence relative prices in connection with changes of the general price
level. If monetary policy is based on the Davidson-Lindahl norm the distortion of real
factor prices in connection with changes of general productivity will be minimized,
however. This is a major argument for the Davidson-Lindahl norm. It also means that
if shocks only are in the form of changes of general productivity, monetary policy
following the norm will uphold temporary equilibrium for the extreme case of fixed
nominal factor prices. For this case Lindahl’s model is again consistent.
The assumption that some prices are sticky implies that price level changes will not be
explosive within the period. Will then price level changes continue forever period by
period or will the price level eventually reach a new stationary equilibrium? Lindahl
thought the latter to be the case since disturbances that cause both price increases and
capital accumulation successively adjust the capital stock to the lower rate of interest
(Lindahl 1930, 46 [1939, 180-81]). This mechanism was already discussed by
Wicksell (1903,  505).
44 
45
Expectations of inflation may on the other hand be affected (Lindahl 1930, 47 [1939,
182]), which might lead to a never-ending process. Wicksell (1898a [1936, 166])
previously discussed expectations of inflation and referred to Fisher (1896), but was
rather skeptic to expectations as an independent cause of price increases. Expectations
of inflation were also discussed by Åkerman (1921) in a debate with Wicksell. Here
Åkerman referred to Fisher (1907).
It is interesting to note that Lindahl’s pupil Bent Hansen (1951) completely abstained
from introducing a stabilizing mechanism in his model for open inflation. Instead he
introduced the concept of quasi equilibrium where price and wage increases balance
so that the real wage rate is constant.
                                                       
44 However, in his review of von Mises (1912) Wicksell (1914) argued against the possibility that the
gap between the natural and the loan rate of interest could be filled via changes of the stock of capital
and thereby by the natural rate.36
8. Monetary analysis under temporary equilibrium – Lindahl, Hicks and later
developments
As noted in section 2 above, the origins of monetary analysis under temporary
equilibrium is often wrongly attributed to  Hicks. What is then the essential difference
between the monetary analysis of Lindahl’s Means and Hicks’ Value and Capital?
Hicks (1985, 69) described it in the following way: “The place where I myself
departed from Lindahl (and so moved in the direction of Keynes) was with respect to
the things which I allowed to happen within the single period. According to Lindahl (I
think one may safely say) the expectations that rule in the current period are based
upon past experience: they are uninfluenced by what happens in the market during the
current period itself. It is this which enables them to form a link between periods -- a
link, which, once we allow them to be based on current experience, is bound to
disappear. It was because I did allow them to be influenced (even, on occasion, to be
chiefly influenced) by current experience, that my model was moved in a ‘quasi-
static’ direction.”
When Hicks (1985, 66) described the cumulative process using the Lindahl method he
consequently assumed that “money prices, which in period (t), are expected to rule in
all future periods (t+1, t+2, ...) are the money prices that did actually rule in period
t-1.”
However, the expectation assumption which Hicks alluded to Lindahl was actually the
assumption used by Wicksell (1898 [1936]) in part B of chapter 9 where Wicksell
made a “systematic exposition” of his theory. Instead Lindahl's expectational
assumption was essentially the same as that used by Hicks. So what did Hicks’ own
contribution amount to?
The relevant discussion in Hicks’ (1939) can be found in chapters XX and XXI. The
additions in the second edition from 1946 can be found in Additional Note B. In
contrast to Lindahl, Hicks did not discuss monetary policy but concentrated on the
                                                                                                                                                              
45 As mentioned above, Lindahl did not analyze the implications of two alternative mechanisms for
convergence, the real balance effect or internal and external drain. These mechanisms were discussed
in Wicksell (1898a).37
theoretical issues. The essential addition which Hicks made to Lindahl's analysis was
a much more clear discussion of the stability problem.  In the 1939 edition in
following Lindahl Hicks noted three possible ways to get a finite price level and to
avoid instability.
First of all he explicitly noted the possibility that effects on the wealth distribution of
a change of the price level might affect stability.
Secondly, by using his concept of elasticity of expectations Hicks could discuss
expectations in a more general way than Lindahl. In the event of a positive demand
chock an increase of the price level could depress demand if the agents thought that
the price level would fall back during the next period. This presupposes an elasticity
of expectations less than one. The effect of this is to increase the expected real rate of
interest between the present and the next period. The nominal rate of interest is
assumed to be constant.
Thirdly, if the elasticity of expectations with respect to the price level equals unity
(Lindahl’s case) some sort of price rigidity would be required for stability. Like
Lindahl Hicks discussed the possibility of rigid prices, for example rigid wages.
Hicks made three important additions to Lindahl’s analysis of the rigidity issue. First
he noted that disequilibrium in one market (analyzed in the Marshallian way as a gap
between the supply and demand price, respectively) might affect demand and supply
in other markets and thereby indirectly the other prices. Hicks discussion of these
spill-over effects was based on the substitutability and complementarity between the
various goods in a way that forebode the Tobin-Houtakker theory of rationing,
compare Tobin and Houthakker (1950-51) and Tobin (1952).
Hicks’ second addition to Lindahl’s analysis of price rigidity concerns the potential
effects on production and employment of wage rigidity. Here Hicks referred to
Keynes. Wage rigidity might imply that aggregate demand chocks would have small
impacts on the price level but large effects on production and employment.38
Hicks consequently discussed both of the two basic building blocks in Barro and
Grossman’s (1976) and Malinvaud’s (1977) attempt to build macroeconomics similar
to the Keynesian system on microeconomic foundations: price rigidity in combination
with rationing and spill-over effects. But he did not bring the two building blocks
together like the economists mentioned above.
Hicks third addition to Lindahl’s discussion of price rigidity concerns the reasons for
rigidity itself:
If all elasticities of expectations are unity, the stability of the system  can only
be maintained by the existence of rigid wage-rates; but if all elasticities of
expectations are unity, why should wage-rates be rigid? It cannot be
maintained that wage-rates are fixed at a particular level in money terms
because wage-earners want so much money for its own sake; the reason why
money wages are rigid must be because those people who fix wages have
some degree of confidence in a stable value of money -- that is to say, because
they have fairly inelastic price-expectations. So long as they retain the view
that a certain level of prices is ‘normal’, it is perfectly rational for them to fix
wage-rates in money terms at a level which seems to them ‘fair’ in relation to
this ‘normal’ price-level. But that gives us no justification for assuming that
money wages would remain rigid if the sense of normality was lost.
Hicks (1946, 271)
The main addition in the second edition of Value and Capital concerns the possible
stabilizing effects via real balances (called income effects by Hicks). Hicks was aware
of the fact that only distributional effects will occur in a “pure credit economy” (pure
inside money).
During the 1970s and 1980s the temporary equilibrium method as a basis for
monetary analysis was further developed by a number of principally French
economists. The development is summarized in Grandmont (1977; 1982; 1983 and
1987) and concerned both the microeconomics of general temporary equilibrium as
well as temporary equilibrium applied to monetary issues.39
The development implies a more precise analysis in comparison to that of Hicks and
Lindahl. First of all, what mechanism coordinates the plans of the agents during the
first period? If we have flexible prices the price system will do it (temporary
competitive equilibrium). In the case of at least some rigid prices, both prices and
rationing restrictions (temporary equilibrium with quantity rationing) coordinate the
actions of the agents. In the latter case the rationing restrictions must be known to the
agents and they adjust to the mixed price-quantity system.
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Secondly, monetary analysis under temporary equilibrium was further developed. The
existence of a monetary economy with fiat money and its stability properties were
examined. Here the analysis is focused on the intertemporal substitution effect (effect
via the expected price level of the next period and consequently the expected real rate
of interest) as well as the real balance effect, compare Grandmont (1983).
To sum up, both the work on temporary equilibrium and its application on monetary
problems done by Hicks and that done during the 1970s and 1980s are directly (in
Hicks case) or indirectly based on Lindahl’s formulation of the problem. The
analytical formulations were successively made more precise, but with the exception
of Hicks’ discussion of spill-over effects, the basic questions were those originally
formulated by Lindahl.
9. Summary and conclusion
As stressed in the introduction, Lindahl played a central role in the transmission of the
Wicksellian tradition in Sweden. Lindahl’s monetary analysis was much influenced
by that of Wicksell. Lindahl (1930, 121 [1939, 245]) stressed the connection between
his own analysis and that of Wicksell by pointing out that "changes of the price level
as well as of relative prices should be explained by the relationship between demand
and supply of goods." This means that the same sort of mechanisms should be used to
explain monetary and "real" phenomena. Equation (1) of Means reflects this.
47
                                                       
46 Compare Barro and Grossman (1976), Malinvaud (1977) and Benassy (1982).
47 The citation also reflects Lindahl’s critical attitude to the quantity theory of money.40
Secondly, both Wicksell and Lindahl analyzed the case of pure inside money. But
whereas Wicksell saw this as an extreme case on one end of a scale with pure outside
money on the other end, this was the main case for Lindahl.
Thirdly, both Wicksell and Lindahl based the real part of their monetary analyses on
microeconomic foundations in the form of capital theory formulated within general
equilibrium models.
Lindahl’s monetary analysis consequently started from that of Wicksell. But Lindahl
did not follow Wicksell all the way. The most important example is Wicksell's focus
on the gap between the natural
48 and the loan rate of interest. At the same time
Lindahl extended the Wicksellian analysis in several directions.
Ohlin (1960) pointed out that Lindahl developed Wicksell’s theory of money in four
respects: a better terminology, expectations were more systematically analyzed, fiscal
and wage policy was included in the analysis and finally Lindahl dropped the
assumption of full employment. Ohlin wrote this in 1960 when the Keynesian
perspective was natural (of course he also included Lindahl’s work after 1930, which
does not concern us here).
The discussion of fiscal and wage policy was not very developed in Means. This also
holds for the assumption of less than full employment. The assumption of sticky
prices and factor prices -- especially wage rates -- was rather made for analytical
reasons (to get a finite rate of change of the aggregate price level). What from a
Keynesian perspective could be seen as a progressive trait in his analysis was rather
an effect of his main assumption of pure inside money.
Today one would put more stress on the analytical innovations introduced by Lindahl:
1.  A norm for monetary policy implicitly based on microeconomics.
                                                       
48 In Lectures II Wicksell had substituted the normal rate of interest for the natural rate. The normal
rate has according to Wicksell the following properties: 1. A normal loan rate of interest corresponds to
the natural rate of interest 2. The normal rate of interest is characterized by equilibrium between the
supply of and the demand for saving (S=I) 3. The normal rate of interest implies a constant price level.41
2.  Development of the concept of temporary equilibrium for analyzing
macroeconomic problems.
3.  Using the Walrasian approach to the theory of capital to introduce a small
macroeconomic model with an aggregated consumption goods market and an
aggregated capital goods market.
4.  The analysis of the uniqueness and stability problems of the price level by
assuming rigidities of some nominal prices (mainly wages). The solution might
not be elegant, but it was a result of Lindahl’s attitude to theoretical work, to
carefully derive the consequences of a set of assumptions about the economy and
to accept even uncomfortable conclusions.
However, in many cases it was not so much a question of achieved results as the
intellectual attitude to economic research where Lindahl set the standard. Lindahl’s
open attitude paved the way for research by other Swedish economists. The main
example is Myrdal’s development of monetary equilibrium and the more general
analysis of pricing than under temporary equilibrium. Lindahl himself further
developed monetary analysis in the 1930s on the basis of Myrdal’s results. But this is
another story.42
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